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(57) [5g»l 

[its] inxiii. inoiaE^. ^B^^asmic^^ 

ir-*^vx^'2 7. V>'X28^:f:i&:frLTlllQ: 




(2 

1 

*<^ASt«i*iii]Kffl«wt:»ii$«. m-^mirfxif lo 
z b iwssib-rtmm i izfm<o]^-^~m:m. 

3tffcS-frs c: i: J^i^fc^S^r^ 1 i«i2K^ao 

-^im.i-ti^-f-m.^&b. mu—f-m.^ 

m^fl^Lt:\^-^-Mi1imMrSctMm±tm<bb 20 

^b. m^momzmf i^itu-^-^</mmm^^ 
^i^h-^xi^b. mm^iktzx-oximcoitmi 
^izmi^i^-'f-^bmmsammb ^mmz 
ip^tsia.'^immizmi^-^tm^B.b. msm. 
tzu-o xmiu-^-m.^m^-ri> v-^-%<r) 

vmthvmmi^h z b iwsLb -rs u-f-tt 

imcms] tm-^^^^comaim^hmmnzj^t 30 
ti^^^tzBA^tixts'o. msm^wi. msm. 
m&i»imLi^--f-^co7jm^[^tzmtm3mfj 
mxh^. mimmmi. msmtzi^mtamz 
m'oxmstm^mizmiu~^~m7^smm(^ 
mp&msi^^jct^i z b ^mibi-tmmA tzsL 

i:m^mizm&^ixxii*) . msnit^mi. mm 
^izs^'yxmir^xif<mnwsii^^^i>zbm 
mb-r?>mm4tt:ii5izw&cr>v—f-mmm., 40 

5>f y^'^x y vc^ismmtztiiyx^ mesm 
ma. u-^-m.i/-7Xirtmss^mm^bm 
mizm^Lx^m^^^j:ifi^mii^~i^'-^imfm 
mmmizmm-h bbi>iz. mB^mm^izn 
-yxms^m^mff^mmmsLu--^-^ 
ji^fu^-^mmL. m,mmi:mfii$^hzb^n 



iNfS^l 0-24 9 57 1 

2 

msmii^m-tttifxmb v-^~m.-(/^x^b 
i:wmfizmLxmi^^*£i^hm\y-f-%m 
wmazmm&bbiyfiz. ^saimmmz^->xm 

mmm^m&tz>zbimib-rh4yif'j:ii'y v 

[0001] 

:miiXlfi^-iF-taJMmizmthi>(DXS><^. niz 

iBommbLx. -1 y^^mi^fm^Mmmimtz 

m^is^smi)^>\>^t^<rm.b utA y^-j^. v v^-j k 

[0002] 

\Wh:nim\ v-^-^^mMmi\zms\^. ifm. 

\iZ{m\jX\^h. L*»L. ^(rm^->S'^<mWizr>\>x 

[00031 --yi. i§«St0illX*«j^g^^-ro<0Mt L 

jg^SS&Sfl:fc:*ti5LT. 2 5. 4mm*)7t06 
00Wii<^^V:?<OS»S^JgdtrSfcM-5T<»^S. vl<0 

fc«>, >f:^^'OiiS*|«8JStt<m:«!IMbLTV>S. -5^0 
llilIEiafOliDii^. iS'±^m^!mb-r&Xd 

sasjgjsgwit. mi:m\^xmmmm^-yrm:t{> 

Z b {>ff^htiXi3 *) . ^J^^rv^igfc: J: ->-C^fc^ y 

Lti^L. mm^iz^j:1xt£^j:i>lib. Sft^i^^y? 
<^)8Sa»S:RITTV^SIBa*fia»l4^ri:\ #©t»)*Hrr 

[00041 vlcOJ: d^r-f y^'i^'x «/ h's.y K<OgjSI 

mtzi^—<r-m.t:mxbXob-rm^i>i>i, mt 

tf. !^3¥4-9 29 1^4^. !^3¥4-33958 
5^m. ^4H^6-24 87 4^^-C«. yX;WL 

5. 291. 22 6^?WIWt:»4. SJUgr-rKX^i^ 
^I'-^imthZblzX*). JXn,^ Ay 9^ 



3 

IWiS^^ti^V^. J:a<7m4^6 - 2 4 8 7 4-^4^« 

[00 0 51 >fy^'J''x«yhA..yH«?>Sa8*^- 
tf, !^i8¥2- 1 2184 5^;»«tJi. ^T<OjStfSfc 

T#^:V\ !^IB¥l-2 94 04 7#;&«^?>#il 
¥8-11866 O^^TJi. vx^tj J:tf W-1f- 

[ 0 0 0 6 J s^'x ^ h^->r HTti. -mm. 

[0 0 0 71 $^>fc:. ±3^^^1-2 94 04 7^ 

^irF8-1 186 6 0^&«t:a 

[0 0 081 linxai^SS^^-rSStSfcLT. Mi. 
fcr!^i3¥7 - 3 0 4 17 9#4i«-Ct4. x-^^^^TtS 
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[00091 

[Ife^&^iBftLiat-rSiRSl i^mM. Ji^L^* 

^if^w^mki!&i:th z. b <ox^ h v-'f-m: 

t><OT*S. t&immtLX^y^'Ja^^Y'^ 
[00101 

S*«fl:3-e^4J:dfc:«flN-&ii:t:J:^T. Unlaid 

^ f: 5 S J: 3 fc: L<:^ i: ^i^Si: -rs «> 

v-^-muiz3^'>xm^(m^j:i>i.o^j:m.(o 

[00 1 1 1 

{4P>x. 9\iMMmmmm.. i o{4Diii«ii«). i 

[00121 W1f-|fe4i^l 

^■rS. $7-2~4«. W-1f-|&4^mi-C^ 
L^rx^vvv— !f-3tS:JlCWa«!ll0±'\^<. ^ 
O0rCtt3o<©S 7- 2~4t:i r>-CX#yVU-1f- 
40 *^Sltr#J*!H!(10±*C^V^T<.^S*«. 55-l4flM« 

m:ii.'^x3m:Mh'rmsm^^fo£i.<. s^-?rffl 

[00131 x^s^^ru— »f-aKf>3t»±t:»45 7-2 
~4C0{J3&\ JSOS. v-v>/^'-6, -7X^7. VyX 
8^:k'*5Eg$nTV^i. «0 5, >'^-y:J'-6»i^ 

a^Sidtc, vx^'7<Di3P<^&$?:3SE5rtgt: 
50 lia3tlfc!»iio<ojitrHt:vx^'7<oilD<^»g*W 



(4 

5 

[00 1 41 ftilx-7';n Mummi 0 

*x:J!ri»i. §^(cz*i6is-*^4»t^6liWE (<?) *r6i 
t:»ii>"rfls-c*>&, <>^»^»^. x*i6i. Y^ri6it:imE5r 

[ooi5llfii;&->«5i3«. lna:x-r/ni±<o lo 
tsoMmi 1 0 5rs®i-s. it. m^mmm. 1 4 

tHI;&>51 3-C1i»LitllJl^^!|*ll 0<oailU»>^.jD 

nJumiD 1 o<ox . Y:m<Dmimi^t ttttz^ 
mmm^m 1 4 2.m^fi[a*>^>iia3tiK!ii) i o 

2imbL. Mmmiioi:x. Y^isjtigp 
tTiiiii«ii!ftioi&z^nfiifc»»s*T. wif-* 

xu-^-^^m 1 izntxi^-'^'-mm.^^ 

[0016101 tc^ufciH-eii. iiiKaaktraififfl 

^.jii«Tsrigt:fli«-r s ^ t -c^ s . vi c7)j#^. jnx't' 

X^l, 40 
[00 171 0lfc:*L/::eiTJi. aiil«^!felO&» 
Sl$«=Sr#/?»W— r-3t^«SStL. iBCLttmi:^LX 

v^i,*<. jnistiKifis 1 0 1 w-if-att *«ffi^*«t^ 

8. 'iJST*)*ltf57-24'5:ifS— flstcLT^^i*- 
iitfiv^. aT<OWmcii. 01fc*Ltfl!iftt:S-:Jv^ 
Tiii!BS^fi=5:d*«, HCdHmft 1 0 i: W-!f-^}R* 

A^tfcO. u-^-^itifimtmax»>r>xi>m so 
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[00181 iS:izm«F(ry--VHz^\>^xmm-&, i^-if 
H«436Bl36»^>aj»$ix>txdf5^vP-1f-7t«. 5 
5-2. BTRItStl. SOS. v^- y^^-eSraiig 

VX^'7Tlg^$^!Slt««OU-if-3t<0/k$- 
$5-4'CRStL, UyX8-t^$*t«.. 
^:^X8l4il|^rai^9'CffiaS*l. W-T-tC** 

^^nrsioiT-T'/i^i i±i^)Mritlfe!fiji oojiix 

[00191 ma—zffi^i i±izii. miMm^i o 
<ojio:BD*«uyX8iBfci6)< i 3 tcam^^^ij i oam 

X. mUMmi 0OH«*«A*SiiS. CiOi:^. fh 

3ff)\;yhim^imimmmi4izx^xm 

ix-^rt^i \±(nmj^nmi otofiMiJitXimiffi 
<^S$=5:!:Srf«iU, JnXfiffi^W:^X8<0j|;4ififfi^ 

[00201 imiy—f)vmmm 1 2 ?: Y:frr6ncas» 
Lxummi 1 0 ^ JnxfiBfcr^lft L . X . Y:fr|fii<7) 

vx^' 7<oaK^vx^' 7co^P<7);*:^S<0»Jffll^tf=5r 
V\ ^-1f-f64»l»ail6fci*LTW— if-^«Of£± 

[00211 fm& 1 5 ^J^anxans ^^trlmi 
JMfc&sii^^n-Cl^S. Wmi 5J4. ^$ii-CV^S 
lIllI»«t:ta!oT. »lo:x-://HH^Sl 2»c«LT 
aBl*«6!ftlO<^^$r}g^S. C:<Of:#. JlliaES 

f)\mmm.i 2K^L-cz:friBii^^i-*g^&.ii: 
Jnii*ii«j 1 OA^ LTv^stt®Ti^^ y ^- 6 $-11 

l^-- r-3t^JllIit^!»»10(cBB8tL. VX^7J3 

cots, jois^i owm\^x\.^h<ox. 

JiiIA«fT^rt>tiS i: i: t fcr. ^jSSfctB fC T- 

[00221 d:iizmim:m\^xijmsiMm^i:^h 
immth, 02». }iiia::»4i^<^^!i^iLghiiiixgE$ 

J>&. H2TI4. ME^!B)1 0<^Wifi[Sr^4>-fr 
4^(^«iK«g-caS:?g)SLfct,<0-CfcS, H2 



7 

ic:-c«z:fri6i<7)^JifT^r*)^fcJio:L-c*>'). 

[0023] ^loj: mMmmmmitzxr, 

^:SJ:dt:Sl»L. 03 (A) <7mH>-ii>m^. 03 
(B) <^**»ii,#"^^L=5:A«^.lI0:tfc*l^**LT 

<^:0. 03t:^-rJ:5^rlSaD*««^L^:S*^$<i 

[ 0 0 2 4 1 04 ttrstiK!t!!Koisoafj^ixjiia[jet 
mm<Dmnsi<omB^<7>--mi^^7y-cs>i>, 03 

v-W— Ti&fflV^T. V-f aJiJ30 0inJ/^t/PX. 
^aaiOOHz. X:^.;l^-«S2. 7J/cin» k 

[00251 04A>^>i)3{>»5J:d»c, ttatfeWtv^k^ 
=Sr»?, «^4mfc:=5rS. tt:. 04*»<5>aiBSKi&3gfl:S 

it^^tzbtzx-yx. mt>i}''icm'^m^ntzb 

[0 0 2 6] 05 Mmmi(r)Z1jM<r>m.i:'^ 

tsmtmrmmsmi-^b ^xmmm: 



(5) iHfS^l 0-24957 1 
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5. -etofc*. tsmmsfiz-fi^^^^^^hzbiz 

10 [00271 Zff)X d ^:illlX«i2r^§*5Jia:*tf=Sr 
vx^'7»i()Di»«<oS/K)lia:i|ifc:i6tJt(a 

Tiiiiisis*H£T-rsi!rigtt*«*>s. 

[0 0 281 06J4. v::^^' 7<0— 0ISrSt^Bfffi0. 0 

7ttvx^'7<^)ii«i^<o-sai&*mtaT*5. 0 

2Ui@^X:?. 2 2i4@^VX^'^Pa5. 2 3 
20 JiW?^^', 24J4W?X^'ilPa. 2 5liJiT» 

;^^'^p^2 2*m»t '^>iutH^vx^ 2 1 fc . mi-? 

X^'SP^2 4*5^tt^>iUtnni&-7X^ 2 302tS:c7)V 

x^'*«ii(t^ii-C^^&. isra!rex^'2 3<i£T««S2 
StJROftft^nTJs'). *-^'2 6t:J:r>T^iinB 

t:«J«$iiTv^S, @^x:?2 li>J:tXBr«r?x^'2 

[00291 l/-if-5ttta^X^'mPSt 2 2at^ 

30 i!r?x^i3Pis!2 4£oa>5r^>:;a5^ (iipat^) ^aa 
LTiniiwafti ofc^s. 07 (A) ^i-Xoiiz^ 

22)*«, U-^-^imSrt&mn^^b^j:*). ^ff) 
laPJgttfcljB t^:i)III*«^:$nS . t-:? 2 6 ^Sift 

±T««a52 5fc:J:r>TTiniVX^'23$^S^$« 
^ZbtzXr>x. mum? (B) iz^-tXoizu-^ 

[00301 z<oxoi::mam^i:mm-hzbizx^ 
X. mi.am7^vo±Tmim3Mb-ma:. mm 

40 :^^'2 3£0fi[g$-^-rsc:tt:J:-DT, Jrax^lg^ 
fmLm%3is.-fhZbifiX'^?>. i>*>^A,. i&Wfc^ 

»7X:72 3«-W9ia»^s::fcfc:i-5T. nantsm 

iocr)Zijfii(/fimbbi>ic. hh^mz:»}itKrmssi 

[0 03 11 tfz. 07+O:£:&*i6i$:JllIi|gi:t<i 

If. iiiaJiMLmoff>msm.i~&b tt^^. jm 
miii^(r>u—<f-mmm^^hhm^-ti z b 
ifiTth. mm. 07 (B) iz^xdizmnmt: 

50 <o»gMmefBifiBrt&0^i$^ ;ha:aE$» 
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S<^:S. miz. S7 (A) izyF:tXoiz^mzLt:i% 

[00321 06. 07{c*uyt0rc{i, mr7x^f2 
H^x^HP 2 2 tj it^ir?x^i3n 2 4 i>)m 

[00331 Z<OXoKi. Blfcr^Li'tJid^r+fSB*^ 
[00341 JJIT. lniim«JlOi:L-C-fyi'yiy 20 

nfntajm^a!^mmmm.t:7^yyy. hi o 

tt. ^t<l^i:JllIi!ia5:*^^'57. 01 1«. ^ 
V^T. 31«yX;HrLfiM. 3 2ti^«&jfc6il. 3 3tt 

mi:m>x\^?,. &iHi^m'F</m!ttzX'>x^y'7 30 

^tc^iSSrlteS-fr. ^(r>SiMff)mm<oj±:)}tzX'>X 

tr. R'5a{3 3*J|gajtTSK»*l2i), '5^^)*fl»«SUa 

l£^3 2fc^rS. SOaJSSJi. ^&J&gm3 2t:j£ 40 

*»jhtTv^s. /XMLA*. c:oiS»<^fto:«tc/x 

;ldfLMM3 1 t^g^ix, %mL^3 2\:^-fh% 

wmh\zx-yx^>^if'jxmji'h^\^. aM^s- 

[00351 Z.<r>X d«f«S3g<0SW*»lfcr&fcftt::. 



#^^10-249571 
1 0 

t-e. c:nfc:J:->T. HI lfc:*^J:d=5rlniiaE3*«3g 

a^rv^LeJi. H9^r^^LHl 1 fc:^eit>tJia:^''f 5 

[00361 i-rKSa-Ctt. H9fc:tJV^TffiaTtSa8 
mW^^ms^^X\^hi t^r*>t>. hi Otc^J: 

p^^ElaaTl4Jlo:^astt^^t^i:'iw»^. hi ifcs^ 
^x'i\izn:m^im<tch. ^t5. zc/immaxim 
wmm£$ti>'jx\.^\'^T. HI nzm-xotz&s 

[00371 giab-CI4H9fc:^-rJ: otzmm&i- 

annasawu hi nz^xo^mmzmf'^ 

^J;3t:ESaJ:>}t.a[<. KSbiOfcSVK -•^n 

wsxTmmssm^mb^^h<nxm\ 1 t^id 

fcBHa J: 0 <.«vvT^>«:a{4h&gKlfi$<i&. 
[00 381 KHdtrtt. H9fc:^ioK:jSLS«:»cm 
fcJiBSUTU'). HI lt:^J:dt:^ffi*9gJS5n 

i<^)l^<^8«SI4EaaafcBSc<OS«5SfirCfc 
S<^T. HI Itc^-ri^tc. jDX«3*>Kiaai:Bia 
camrM^h\.Xl^m:tx.h. 

[00391 z.<nx 0 \iz.\.xmL^ixttmmmt. k 

Ha(^)a{i)-*sH8fc:iJftSyX/WliaS3 1 s-str^ 
jSftg3 2t:*tiEL. ESb<oa55iT&5«')a53 3t*tiB 
-rs. CK^idtcLT. ^i: L-CH8fc:*-t»a»fltet 

[00401 HI 2tt. Ay^'Jx.yy^fYOTsa^ 
m!mm^^Wrmmiix^Wft'^ms:^i>h . 

^bimifiS>i>. HI 2iz^L,f::^m^XH. JXA^ 
?L<^>iaB^^fcrf ^. t , 5«S«:^3 2 < tfc 

M}a(ac^3 2J:')t>a<. ili*CRvv7)-C. HStr^t 

fcfl^tciJttsK oai 3 3 $r^rr«.«jKt ^atc. 

[00411 CKO J: 0 ^:Btt<OS88^m-r S/::«>fc: 

»4. ^>fiift^3 2<^)aJ4)-;&es»aJi)-j:o*>ai<. 

#»afs^s< t-^ ^ t fc: J: oTiraiai? 2rai< -rs ^ 

m^m.3 2}ii-£his^<mi.m.\t. msm.^m 
<-r4 fc i: t>{c. z:tri6iK:jio:T-r;i-«:»i!iLt:jia: 

a<t. zj6ri6i{40f^(aai:tTjia:-tti«j:v\ 



1 1 

[0042101 2iz^Ltim.T\i. 
i-^mmtibh. tt:. 014, 01 5tt. ^y^'Jji 

mmiTi>h. ±i*<^08^01 2{cSt!tJ:3^:'fy 
5:#«^rf^Ol8P^^rrsvX:5'-C-t>, 08^12 

[0 0441 ifc, mafinx+fci^jiis^a/htcig 
ffitcsaj-rs. 01 3 (A) fc:srti©g«<oiap^^r-r 

tc^S-itJtJ^. 014fc:^J:^fc, SPWc-yv 
ft: J: 0¥it'5:»FR<^)SWv=5cCflfljW^ CioJ: o 

^M^xm&tzx oTsasrt<o-f y^<Diismi^fii± 

S. 4fc«ifcf013 (B) taK^J:d*BlPS^*-rs 

vXi^^ffifflL. 8a»a{5)-cojlo:«t'tc«HBtSi&a>'H: 
laa^-frS^fctioT, 01 5t^J:d^*3fl»tt 

ttfeioT. -f>^S^«SlS;^3 2'M6|trCSSEh.^ 

m^JiHz^iz<<^iZti^^?>. ^xH. 01 
5titJV^-C^jS«^3 2tt013 (A) tc^Lfc-ex 

[ 0 0 4 5 1 0 1 6li. ■7X^'C7)ft«t«J^<^»«<^i& 
5tt¥iS0TfcS . immvii. >f y ^' -y h^-/ 

*f»Wic:<it=iiR<5>i*. m*o8a8S-ii»ioiiia: 

•C, 01 6fc:^J:an#St<J5^P5r*-fSvxi'?:ffl 

cT^fc'Jt, vx^?{ciip^g»th.tf. iHKoJnitir. 
TikT<^)8a8*Jg|iW-SC:i:*«-C&S. tfc, 01 2iC 

7^Lt:i.o^£^imi:iBm-h<7)xhti{£. ±xm 

:av>t<0i:»V^t><0O2|5lolHO:-CJg*-ttUfJ:V^. 
[00461 l^/nmmCii^ A Vs^'x y h-Ny H« 
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v^iMLLtii^. mnimm^j:b'tzx-^xmi:im 
10 ^<^i:m\^xmx.iimizX'>xmmAmi 

[00471 

t: iWf . »rars««<^ailIi&fS|ltcff=Sr d i k*ST 

x^<7)Simi]S<oiBUi$^0sc:t*«T§s. cK^fc 

20 xnii>tih, 3*KSin:Srff=S:3C:i:-C. Jgtt*^ 
T^S. $^>»c. 3»C7cW{clno:»4^«0^&fT^:3C: 

[00481 iOJ: d «rW— f-Jltcetfe, I'— f-JP 
^fctCioT, ®ttlg=4-^y^'>'*x-/h'^-yK*^fc: 

[0iii<^4^Bfl] 

[01 1 :^m\fr)\^-^-m.^nxxfv~it-n 
40 i§is<oit*tio-i»s$-^-raEB&fliis0T-*i.. 
[021 mmmff^0msm.tmLmffmkiWL 
•»tsfc«xoftfwi^jpiw$^*i-aia0T*6 . 
[031 ftoiitm^jco^sfiass-sgfli^-frfci&^ao 

[04 1 Mim!|l|(OlOS[i^t^AB£g2:^fii(0^ 

[051 Wiim»»<7>x-m<om.i^^^^ 
<mim:ncfmmxi>h . 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the laser processing method of irradiating laser light at a machining object and 
making predetermined fomi appearing The laser processing method characterized by 
controlling to change the speed of said migration relative at least according to said form while 
irradiating said laser light at said machining object, moving relatively said laser light and a 
mask, and said machining object continuously. 

[Claim 2] Furthermore, the laser processing method according to claim 1 characterized by 
making it possible to move said machining object relatively [ axial direction / of said laser light / 
incidence ], and to change processing width continuously using said same mask. 
[Claim 3] Furthermore, the laser processing method according to claim 1 or 2 characterized by 
controlling the size of the opening of said mask and changing the irradiation surface product of 
said laser light on said machining object. 

[Claim 4] In the laser processing equipment which irradiates laser light at a machining object 
and makes predetermined form appear A laser development means to generate laser light, 
and the optical system which completes said laser light on this machining object whiliB drawing 
the laser light generated with this laser development means on said machining object, The 
mask which is prepared between these optical systems and determines the irradiation form of 
laser light, The transportation device to which the laser light drawn on said machining object by 
said optical system and said machining object are relatively moved continuously during 
processing, Laser processing equipment characterized by having the control means which 
controls the speed of the relative displacement by the laser luminous energy which said laser 
development means generates according to said fonri, and said transportation device. 
[Claim 5] The opening of said mask is formed in the size according to the minimum processing 
form, and [ said transportation device ] Said control means is laser processing equipment 
according to claim 4 characterized by making relative migration of the incidence axial direction 
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of said laser light carry out to said transportation device according to processing width [ in / it Is 
relatively / axial direction / of said laser light / incidence / movable in said machining object, 
and / said form ]. 

[Claim 6] It is laser processing equipment according to claim 4 or 5 characterized by said 
control means changing the effective area product of said mask according to said form by 
constituting said mask controllable in the effective area product currently drilled. 
[Claim 7] In the manufacture method of the Inkjet head which it has, the passage formation 
member in which the passage groove was formed [ said passage groove ] While irradiating 
said laser light at said passage formation member, moving relatively laser light and a mask, 
and said passage formation member continuously The manufacture method of the ink jet head 
characterized by controlling the drift speed and said laser luminous energy of said passage 
formation member according to the fomri of said passage groove, and making said passage 
groove appear. 

[Claim 8] In the manufacture method of an Inkjet head of having the passage formation 
member in which the passage groove was formed While irradiating said laser light at said 
mold, moving relatively the mold, the laser light, and the mask for fabricating said passage 
formation member continuously The manufacture method of the Inkjet head characterized by 
controlling said type of drift speed and said laser luminous energy according to the form of said 
passage groove, making said mold appear the form or reversal form of said passage groove, 
and fabricating said passage fomiation member directly through a reversed type using said 
mold. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser processing method and laser 
processing equipment which in^adiate laser light at a machining object and make 
predetennined form appear, and especially as a machining object It is related with the 
manufacture method of the Inkjet head used as the passage formation member which 
constitutes the Inkjet head for making a liquid ink drop fly and recording on recorded media, or 
its moid. 
[0002] 

[Description of the Prior Art] In-adiating laser light at a machining object, superficial very highly 
precise processing is possible for the laser processing technology of making predetennined 
fomi appearing, and it is suitable for processing of detailed plane form. However, about the 
form of the depth direction, control of laser light is difficult, and laser processing is mainly used 
for Kung-MIng processing without the necessity for control of the depth direction, slot 
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processing with the constant depth, etc. 

[0003] There is an ink jet head which a liquid ink drop is made to fly and records on recorded 
media as one example to be processed highly precise on the other hand. With an Inkjet head, 
it has come to form the passage of 600 or more [ per 25.4mm ] ink con^esponding to high- 
density-izing in recent years. In order to raise energy efficiency with such high-density-ization, 
the passage structure of ink is complicated gradually. Therefore, great labors, such as an 
increase in the number of times of processing, are needed increasingly. In recent years, 
forming the passage formation member which fomns the passage of ink with resin fabrication 
using a mold is also perfomned, and an Inkjet head can be inexpensive manufactured now 
according to few processes. However, the more it becomes fine structure, the more the yield 
falls the partition which has separated the passage of ink at the time of mold omission 
breaks. A possibility that it will be in the tendency of long-picture-izing in recent years, and a 
partition will break especially at the time of mold omission is very high. As a result, the 
necessity for inspection occurs at a back process. However, there is a problem that a very 
great labor is needed in this. 

[0004] There is also a motion which is going to introduce laser processing into the 
manufjacturing process of such an ink jet head. For example, in JP,H4-9291 ,A, JP,H4- 
339585,A, and JP,H6-24874,B, the nozzle hole is drilled by laser processing. Moreover, 
although it is indicated that a nozzle, an ink passage, and a steam chest are processed into a 
U.S. Pat. No. 5,291,226 Description by in^adiating excimer laser light at a resin tape, the same 
processing as drilling of a nozzle hole is perfomied fundamentally. Control of an amount of 
energy is unnecessary and drilling of a nozzle hole does not require migration of a machining 
object at the time of processing, although position accuracy is required. Although making a 
machining object rock to the circumference of an axis is indicated, it is only changing minutely 
the direction which enters laser light, and the processing depth is not fundamentally controlled 
by technology indicated to above-mentioned JP,H6-24874,B. 

[0005] Moreover, how to produce the passage of an Inkjet head by laser processing is also 
considered. For example, to JP,H2-121845,A, forming a passage at once with an ultraviolet- 
rays beam (excimer laser) is indicated using the mask which has an opening according to all 
the passages. While it is processible at high speed according to this technology, all the 
passages are processible only as a slot of the uniform depth. Moreover, in JP,H1-294047,A or 
JP,H8-118660,A, processing it, moving a mask, and laser light and a machining object 
relatively is indicated. 

[0006] The passage structure of ink is complicated and an Inkjet head in recent years requires 
increasingly the fonxi which changes in the depth direction of a passage, in order to attain high- 
density-izing and efficient-ization. However, it is for the technology indicated in above- 
mentioned literature forming the slot of the predetermined depth uniformly, and changing the 
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depth of a slot is not considered. Although the direction of a plane was controllable by the 
conventional laser processing technology with the mask, the depth direction needed the 
separated process for processing the different depth, in order to correspond to laser energy. 
Moreover, a mask also needs to be exchanged in that case and the increase in a process 
number and the alignment accuracy between processes pose a problem. 
[0007] Furthermore, although the focusing position of a lens system is changed and the flute 
width is changed with the technology indicated to above-mentioned JP,H1-294047,A, if a lens 
system is changed, an optical axis will change, and there is also a problem of taking pains 
making precise form. Moreover, when using a wrap means by MEKAMASUKU etc. as 
indicated to JP,H8-118660,A, and a processing slot becomes minute, there is also a problem 
that manufacture of MEKAMASUKU itself becomes difficult. 

[0008] As technology of changing the depth of a processing slot, processing the slot which has 
a taper in two or more steps is indicated, for example by JP,H7-304179,A. The technology 
indicated in this literature does not change the gradual processing depth fundamentally, and 
does not make a smooth field appear. Moreover, in order to process it, changing the gradual 
processing depth, a machining object will be moved minutely, it will stop, laser light will be 
irradiated, the process of moving a machining object minutely again will be repeated, and 
processing takes time. Furthermore, by this literature, it is not processed so that the section of 
the cross direction of a slot may become stair-like, and the depth is not changed in the 
extension direction of a slot. 
[0009] 

[Problem to be solved by the invention] This invention was made in view of the situation 
mentioned above, even if it is the complicated form in which the portion from which the 
processing depth differs exists, it can be processed, and it aims at offering the laser 
processing method and laser processing equipment into which a smooth slope and a smooth 
curved surface are processible. Moreover, by considering it as an Inkjet head or its mold as a 
machining object, and processing the passage of complicated ink in which the depth differs 
with the laser processing method and laser processing equipment It aims at offering the 
manufacture method of an Inkjet head that a high-density and efficient Inkjet head can be 
obtained. 
[0010] 

[Means for solving problem] When this invention glares and processes laser light into a 
machining object, it glares and processes laser light into a machining object, continuing 
relatively and moving laser light and a mask, and a machining object. At this time, it is 
characterized by enabling it to control the processing depth by controlling to change the speed 
of migration relative at least according to the form to process. This is used for manufacture of 
for example, an Inkjet head, and it is characterized by fomiing a passage of the ink of form 
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where the depth changes with laser processing. 
[0011] 

[Mode for carrying out the invention] Drawing 1 is the outline block diagram showing one fomi 
of operation of the laser processing method of this invention, and laser processing equipment. 
One extracts a laser generator among a figure, a min-or and 5 extract 2 to 4, and 6 A shutter, 7 
- a mask and 8 - a lens and 9 - the driving device for focuses, and 10 - as for the 
Measurement Division camera and 14, a processing table and 12 are [ a control part and 16 ] 
laser development control parts the driving device for focuses, and 15 a processing table 
driving device and 13a machining object and 11. 

[0012] The laser generator 1 generates excimer laser light according to control by the laser 
development control part 16. Mirrors 2-4 lead the excimer laser light generated with the laser 
generator 1 to up to the machining object 10. Although excimer laser light is drawn on the 
machining object 10 by three min-ors 2-4 in this example, you may constitute a min-or that what 
is necessary is to use suitably not only in three sheets by an equipment configuration, without 
using a mirror. 

[0013] On the optical path of excimer laser light, the diaphragm 5 besides minrors 2-4, the 
shutter 6, the mask 7, the lens 8, etc. are an-anged. If unnecessary, it is not necessary to form 
diaphragm 5 and a shutter 6. the mask 7 has the opening looked like [ processing form, 
especially the minimum processing form ]. Moreover, it can also constitute possible [ change of 
the size of the opening of a mask 7 ] so that it may mention later. A lens 8 condenses laser 
light, and it doubles a focus so that image formation of the form of the opening of a mask 7 
may be carried out to the processed surface of the machining object 10. The driving device 9 
for focuses drives a lens 8, and adjusts the focusing position. 

[0014] The machining object 10 is laid and fixed on the processing table 11. This processing 
table 1 1 is movable in the direction of X which intersects perpendicularly with the horizontal 
direction in a figure (the direction of Y), the up-and-down direction (Z direction), and the 
direction of Y and a Z direction with the processing table driving device 12, and the rotation 
(theta) direction which sets a main axis as a Z direction further. Of course, it may be pivotable 
in the. direction of X, and the direction of Y. 

[0015] The Measurement Division camera 13 picturizes the machining object 10 on the 
processing table 11. Moreover, the driving device 14 for focuses adjusts the focus of the 
Measurement Division camera 13. The control part 15 measures the position of the Z direction 
of the surface of the machining object 10 from the focusing position by the driving device 14 for 
focuses, and pinpoints a processing position while it measures X of the machining object 10, 
and the position of the direction of Y from the picture of the machining object 10 picturized with 
the Measurement Division camera 13. Moreover, the processing table driving device 12 is 
driven according to the processing form set up beforehand, and the machining object 10 is 
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moved in X and the direction of Y. The drift speed at this time is controlled according to the 
processing depth. This control is mentioned later. Moreover, according to processing width, the 
machining object 10 is moved to a Z direction, and the irradiation surface product of laser light 
is changed, the development of laser light is directed to the laser development control part 16, 
moving the machining object 10. At this time, output energy, pulse frequency, etc. of laser light 
which are generated with the laser generator 1 according to processing fomi can be set up as 
a parameter, and can also be controlled. The laser development control part 16 generates 
laser light to the laser generator 1 according to the development directions of a parameter and 
laser light set up fi^om the control part 15. Furthermore, the control part 15 drives the driving 
device 9 for focuses at the time of processing, adjust the focus of a lens 8, or controls the size 
of selection of the optimal mask 7, or the opening of a mask 7, or perfomis opening-and- 
closing control of a shutter 6 etc. 

[0016] In the example shown in drawing 1 , although the processing position and the 
measuring position are shown as another position, a half min-or can be an-anged in the optical 
path of laser light, and can also consist of the upper parts of the machining object 10 possible 
[ an image pick-up ], for example. In this case, since it becomes measurable also during 
processing, while raising working speed, feedback control can be perfonned on real time. 
[0017] Although laser light is in-adiated and the example to process is shown in the example 
shown in drawing 1 , moving the machining object 10, you may be the composition which both 
sides move or only laser light moves that the machining object 10 and laser light should just 
move relatively. What is necessary is to make a min-or 24 etc. into one and just to move it, if it 
is a shutter 26, a mask 27, a lens 28, and necessity in moving laser light. Although the 
following explanation explains based on the composition shown in drawing 1 , it is the same 
even if it is the composition which the machining object 10 and the both sides of laser light 
move, or laser light moves. 

[0018] Next, an example of operation is explained. It is reflected by mirrors 2 and 3, and the 
excimer laser light which acted as Idei from the laser generator 1 passes diaphragm 5 and a 
shutter 6, reflects only the laser light of the irradiation area set up with the mask 7 by a mirror 
4, and is condensed with a lens 8. At this time, a lens 8 is driven with the driving device 9 for 
focuses, and it is set in a focus so that laser light may be condensed and image formation of 
the aperture shape of a mask 7 may be earned out to the processed surface of the machining 
object 1 0 on the processing table 11. 

[0019] On the processing table 11 , the machining object 10 is being laid and fixed so that the 
processed surface of the machining object 10 may turn to the lens 8 side. The picture of the 
machining object 10 is inputted in the position of the Measurement Division camera 13. The 
focus of the Measurement Division camera 13 is adjusted by the driving device 14 for focuses 
at this time. The information on the focusing position adjusted with the picture and the driving 
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device 14 for focuses which were acquired with the l\/leasurement Division camera 13 etc. is 
inputted into the control part 15. From these information, the position of the machining object 
10 on the processing table 1 1 , the height of a processed surface, etc. are measured, and a 
processing position, the focusing position of a lens 8, etc. are controlled by the control part 15. 
[0020] The processing table driving device 12 is driven in the direction of Y, the machining 
object 10 is moved to a processing position, and a processing position is doubled by migration 
of X and the direction of Y. The control part 15 controls the size of selection of the optimal 
mask 7, or the opening of a mask 7, and directs the development of laser light to the laser 
development control part 16. The laser development control part 16 drives the laser generator 
1 , and generates excimer laser light. 

[0021] The processing form which contains the processing depth beforehand is set to the 
control part 15. The control part 15 directs migration of the machining object 10 to the 
processing table driving device 12 according to the processing form set up. At this time, the 
drift speed according to the processing depth is directed. Moreover, processing width is 
controlled by directing migration of a Z direction to the processing table driving device 12. A 
shutter 6 is opened in the state where the machining object 10 is moving with the processing 
table driving device 12, laser light is irradiated at the machining object 10, and processing of 
fonn according to the position of the mask 7 and the Z direction is perfomied. Since the 
machining object 1 0 Is moving at this time and the iniadiation time of laser light differs 
according to drift speed while processing is performed continuously, the processing depth is 
controllable. Of course, with control of drift speed, the oscillation frequency in the laser 
generator 1 etc. may be controlled, and an amount of energy may be controlled. 
[0022] Next, above-mentioned processing operation Is further explained using an example. 
Drawing 2 is the perspective view showing the concrete example of processing for explaining 
the drift speed of a machining object, and the relation of the processing depth. In drawing 2 , 
the drift speed of the machining object 10 is changed and a slot is formed with four kinds of 
drift speed. In drawing 2 , drift speed Is made quick from the left at order. In addition, it is 
processed without performing migration of a Z direction here, and all the flute widths are 
constant. As drawing 2 shows, it turns out that the deep slot is formed when drift speed is slow, 
and a slot will be shallowly fomied if drift speed is quick. That is, it turns out that what is 
necessary is just to set up drift speed according to the depth which should be processed. 
[0023] Thus, although the processing depth is controllable by the drift speed of a machining 
object, if drift speed is changed, the processing depth will change according to drift speed. 
Drawing 3 is the perspective view and sectional view showing the example of processing at the 
time of changing the drift speed of a machining object. The migration acceleration of a 
machining object is set constant, it controls by drawing 3 so that drift speed becomes quick 
gradually, and the case where it is processed from this side of drawing 3 (A) moving to the 
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right from the left of drawing 3 (B) to the back is shown. The processing depth becomes 
shallow gradually as drift speed becomes quick, and the slot where the bottom as shown in 
drawing 3 inclined is fomied. At this time, a smooth slope is obtained by changing drift speed 
continuously. 

[0024] Drawing 4 is graph which shows an example of the relation between the initial rate of a 
machining object, and acceleration and the angle of gradient of a slope. The angle of gradient 
of the bottom of the processed slot as shown In drawing 3 is related to the initial rate and 
acceleration of a machining object, when the conditions of laser light are made the same. By 
drawing 4 , when the initial rates of a machining object are 10mm/[ a second and ], 15mm/[ a 
second and ], and 20mm/second, temriinal velocity is changed and the relation of the 
acceleration and the angle of gradient which are the variation at that time is shown. Using Fori 
Sail John as an example, excimer laser is used for the machining object 10 as a laser light, 
and they are laser output 300m J / pulse, the frequency of 100Hz, and the energy density of 
2.7J/cm2. It carried out. 

[0025] Even if it will increase drift speed with the same acceleration if an initial rate is slow so 
that drawing 4 may show, an angle of gradient becomes large, and if an initial rate is quick, an 
angle of gradient will become small. Moreover, also at the same initial rate, if acceleration is 
large, change of the processing depth will become large and an inclination will become 
sudden. Moreover, when acceleration is changed from drawing 4 , it tums out that an angle of 
gradient changes. It is shown that change of an angle of gradient, i.e., a curved surface, is 
formed. Thus, the processing depth is controlled by controlling the drift speed of a machining 
object, and its variation, and even if it is the processing form which has a slope, a curved 
surface, etc., it can form by laser processing. At this time, a smooth slope and a smooth 
curved surface can be acquired by changing drift speed continuously. 
[0026] Drawing 5 Is the perspective view showing the example of processing at the time of 
changing the position of the Z direction of a machining object. In this example, it supposes that 
the drift speed of a machining object is constant, and the case where a machining object is 
changed to a Z direction on the way is shown. If a machining object is changed to a Z 
direction, laser light will be in a defocusing state and the in^adiation surface product of laser 
light will spread. Even if it will be in a defocusing state, in a certain within the limits, it is 
processible within the limits of predetermined accuracy. If the in-adiation surface product of 
laser light spreads by defocusing, processing width will spread only the part. Therefore, control 
of processing width is possible by changing a machining object to a Z direction. In the example 
shown in drawing 5 , a machining object is moved to a Z direction on the way, a flute width is 
made large, after that, it returns to the original position at a Z direction, and processing is 
continued. Thereby, the slot where a portion with wide width exists on the way can be fomied. 
Since drift speed of the machining object is fixed at this time, the depth of a slot does not 
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change. 

[0027] When performing processing to which such processing width is changed, a masl( 7 is 
good to use what has the opening of width according to the minimum processing-shaped 
processing width. If the width of an opening is larger than this, the minimum processing width 
cannot be fomned. Moreover, although it can be processed when smaller than this, it will be 
processed in the state of defocusing about all the portions, and process tolerance may fall 
partly. 

[0028] The sectional view in which drawing 6 shows an example of a mask 7, and drawing 7 
are the key maps showing one mode at the time of opening and closing of a mask 7. As for a 
movable mask and 24, the fixed mask of illuminator and 22 are [ an up-and-down mechanism 
part and 26 ] motors a movable mask opening and 25 a fixed-mask-of-illuminator opening and 
23 21 among a figure. In the example shown in drawing 6 , two masks, the fixed mask of 
illuminator 21 with which the fixed-mask-of-illuminator opening 22 was formed, and the 
movable mask 23 with which the movable mask opening 24 was formed, are prepared. The 
movable mask 23 is attached to the up-and-down mechanism part 25, and is constituted by the 
motor 26 movable. The fixed mask of illuminator 21 and the movable mask 23 can be formed, 
for example with metal, dielectrics, etc. 

[0029] Laser light passes the portion (a part for an opening) with which the fixed-mask-of- 
illuminator opening 22 and the movable mask opening 24 lapped, and results in the machining 
object 10. As shown in drawing 7 (A), at the time of full open, the opening (here fixed-mask-of- 
illuminator opening 22) of the smaller one becomes a part for the opening which laser light 
passes, and processing according to the aperture shape is made. A motor 26 is driven and a 
part for the opening which laser light passes as shown, for example in drawing 7 (B) can be 
narrowed by moving the movable mask 23 by the up-and-down mechanism part 25. 
[0030] Thus, by controlling a part for an opening, the processible minimum processing width 
can be changed by adjusting processing width, then the position of the movable mask 23, for 
example for the up-and-down direction in drawing 7 . Of course, control of processing width is 
possible by carrying out drive controlling of the movable mask 23 dynamically for not 
performing migration of migration of the Z direction of the machining object 10, or a Z direction. 

[0031] Moreover, when processing width, then drift speed of the machining object 10 are set 
constant for the horizontal direction in drawing 7 , the in-adiation time of the laser light to a 
processing field can be changed to some extent. For example, as shown in drawing 7 (B), 
when a part for an opening is made small, the time required in which the irradiation area of 
laser light passes the processed surface of the machining object 10 becomes short, and the 
processing depth becomes shallow. On the contrary, as shown in drawing 7 (A), when it is 
made full open, it can be processed deeply. 
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[0032] Although the movable mask 23 expanded or reduced a part for an opening only to one 
way in the example shown in drawing 6 and drawing 7 It may narrow not only from this but 
from both sides, or another movable mask which moves in the migration direction of the 
movable mask 23 in drawing 7 and the direction which intersects perpendicularly may be 
prepared, and you may constitute so that a part for an opening may be adjusted in two 
dimensions. Moreover, the form of an opening is arbitrary although this example also showed 
the fixed-mask-of-illuminator opening 22 and the movable mask opening 24 as rectangular 
shape. Both form does not need to be an analogue, for example, if the movable mask 23 Is 
moved, you may constitute so that it may become the mask of another form. Furthenmore, the 
movable mask opening 24 of two or more form is formed, the movable mask 23 may be moved 
to the movable mask 23, and aperture shape may be changed into it. 
[0033] Thus, the laser processing con-esponding to various complicated processing fomi can 
be perfomied by controlling above-mentioned various parameters by composition of this 
invention as shown in drawing 1 complexly. 

[0034] Some examples are hereafter shown about the case of an ink jet head as a machining 
object 10. The graph and drawing 1 1 which the graph and drawing 10 which show change of 
the drift speed of the machining object at the time of the partial section perspective view in 
which drawing 8 shows an example of the passage structure of an ink jet head, and drawing 9 
processing the passage structure shown in drawing 8 are the same, and show time and a 
processing position are graph which similarly shows a processing position and the processing 
depth. As for 31 , in drawing 8 , a cellular deposition chamber and 33 are converging sections a 
nozzle hole position and 32. With the ink jet head, in order to correspond to high-density-. . 
ization in recent years, the width and the gap of the slot used as the passage of ink are 
narrowed, for example, [ the themial type ink jet head which generates air bubbles in ink by 
generation of heat of a heater element, and makes ink fly with the pressure at the time of 
growth of the air bubbles ] In order to make ink fly efficiently, a part of passage of ink is 
extracted and the composition which reduces the pressure propagation to back is taken so that 
the pressure at the time of cellular growth may be made to go to a nozzle hole. Since a gap is 
needed for extracting crosswise [ of a passage ] at this time, it corresponds by making the 
depth of a passage shallow. In the passage structure shown in drawing 8 , ink flows in from the 
left-hand side in a figure. A converging section 33 projects, a passage is extracted and the 
right-hand side becomes the cellular deposition chamber 32. The converging section 33 has 
deterred that the pressure of the air bubbles which grow up to be the cellular deposition 
chamber 32 spreads to the upstream of the flow of ink. A nozzle hole is drilled In the nozzle 
hole position 31 after processing of this passage, and ink records by injecting from a nozzle 
hole with the pressure of the air bubbles which grow up to be the cellular deposition chamber 
32. 
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[0035] In order to form the passage of such structure, the passage formation member of the 
Inkjet head which fomis a passage at speed as shown, for example in drawing 9 Is moved. By 
moving a passage formation member at such a speed, the processing position where laser 
light is irradiated Is moved, as shown in drawing 10 . The form from which the processing 
depth as shown in drawing 1 1 changes with these Is processible. In addition, a or e in a figure 
shows the processing timing common to drawing 9 or drawing 1 1 . 

[0036] In drawing 9 , the passage formation member is moved In Section a at a low speed first. 
That is, as shown in drawing 10 , a processing position Is hardly moved by Section a, but the 
processing depth becomes deep as shown In drawing 1 1 . In addition, since drift speed has 
not changed In this section a, as shown In drawing 1 1 , a bottom becomes Taira and others. 
[0037] In Section b, as shown In drawing 9 , drift speed Is temporarily made quick. As this 
shows to drawing 10 , a processing position moves, and as shown in drawing 11 , a portion 
with the shallow processing depth is formed. Then, in Section c, as shown In drawing 9 , it Is 
quicker than Section a, and since a passage fonnation member is moved at a fixed speed later 
than Section b, as shown In drawing 1 1 , an even portion shallower than Section a Is formed. 
[0038] In Section d, as shown in drawing 9 , speed is slowed down gradually, and as shown in 
drawing 1 1 , a slope is formed. Although a passage fonnatlon member Is again moved at a 
fixed speed in Section e, since the speed at this time Is the speed between Section a and 
Section c, as shown in drawing 1 1 , the processing depth Is also fomned as the depth between 
Section a and Section c. 

[0039] Thus, the formed passage structure con^esponds to the cellular deposition chamber 32 
where the portion of Section a Includes the nozzle hole position 31 in drawing 8 , and the 
portion of Section b corresponds to a converging section 33. Thus, the passage structure 
shown In drawing 8 as a whole is processible. 

[0040] Drawing 12 is the fragmentary perspective view and part plan showing another example 
of the passage structure of an Inkjet head. In order to correspond to high-density-ization, it Is 
necessary to nan-ow an ink discharge position as much as possible but, and there are limits ~ 
the cellular large deposition chamber 32 cannot be taken as the width of a passage and a 
discharge position is the same ~ like composition of being shown in drawing 8 . According to 
the passage structure shown In drawing 12 , the position of a nozzle hole is shifted by turns 
and the example which enlarged the cellular deposition chamber 32 is shown. According to 
such structure, since It is shallow and width Is narrower than the cellular deposition chamber 
32, a passage portion prevents the escape of pressure as well as the composition which has 
the converging section 33 In the stmcture shown in drawing 8 , and serves as an efficient ink 
jet head. 

[0041] In order to form the passage of such form, it is deeper than a passage portion and it 
necessary to form the portion of the cellular deposition chamber 32 widely. The processing of 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Ei... 1/29/07 



.JP,10-249571,A(1998) [CLAIM + DETAILED DESCRIPTION] 



Page 12 of 14 



the depth direction can make the processing depth deep by making drift speed late as 
mentioned above. Moreover, the cross direction moves a processing table to a Z direction, and 
should just process it in the state of defocusing. That is, a processing table is moved and 
processed into a Z direction while making drift speed late at the time of processing of the 
portion used as the cellular deposition chamber 32. Moreover, what is necessary is to make 
drift speed comparatively quick and just to process a Z direction as a predetermined position at 
the time of processing of a passage portion. 

[0042] Although the structure which is two the length of a passage portion is different from 
. exists with the structure shown in drawing 12 , a passage suitable for each structure can be 
formed. For example, since fluid resistance will become large if a passage portion is long, it is 
deeper in the depth of a passage than what has a short passage portion, or width can be 
formed widely. Moreover, you may forni the converging section of the depth direction like the 
passage structure shown in drawing 8 . In that case, you may form the converging section 
according to the length of the passage. 

[0043] Drawing 13 is the top view showing an example of the concrete form of a mask. 
Moreover, drawing 14 and drawing 15 are the top views and sectional views showing still more 
neariy another example of the passage structure of an Inkjet head. What is necessary is just 
to process it using the mask with which the opening which has the width corresponding to the 
minimum depth as shown, for example in drawing 13 was formed, when fomriing the passage 
of an Inkjet head as shown in above-mentioned drawing 8 and above-mentioned drawing 12 . 
Here, the mask of the opening of simple rectangular shape is shown, it is possible to fomi the 
passage of complicated fomi as shown in drawing 8 or drawing 12 also with the mask which 
has the opening of such simple fonm. 

[0044] Moreover, if drift speed is minutely fluctuated, for example during processing, it will 
appear to the field where the form of the edge of the opening of a mask was processed. When 
using the mask which has the opening of the rectangular shape shown in drawing 13 (A) and 
fluctuating drift speed minutely during processing of a passage portion, as shown in drawing 
14 , parallel minute wavelike unevenness can be formed with the edge of an opening. The 
wettability of the ink in a passage can improve by such minute unevenness, and the air 
bubbles which stagnate in a passage can be decreased. Moreover, concavo-convex fonn as 
shown in drawing 15 can be formed in a passage portion by using the mask which has an 
opening as shown, for example in drawing 13 (B), and fluctuating drift speed minutely during 
processing of a passage portion. It can be made hard to turn ink to the cellular deposition 
chamber 32, to be easy to flow with such concavo-convex form, and to flow through into an 
opposite direction. In addition, in drawing 15 , the cellular deposition chamber 32 is formed 
using the mask shown in drawing 13 (A). 

[0045] Drawing 16 is the top view showing another example of the concrete fomi of a mask. 
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Although the above-mentioned example showed the example which forms one passage of an 
Inkjet head fonned at a time, not only this but this invention can fomi two or more passages by 
one processing. [ many ] One method has the method which an opening divides by optical 
systems, such as a lens system, using one mask as shown in drawing 13 . Moreover, there is 
a method of using the mask which has many openings as another method as shown in 
drawing 16 . If only the number of the passages formed in an ink jet head prepares an opening 
in a mask, it can form all the passages by one processing. Moreover, what is necessary is to 
prepare the opening of the half of all the passage numbers in the mask, and just to fomi by two 
processings with what has a long passage portion, although it is short if passage structure as 
shown in drawing 12 is fonned. 

[0046] Although the passage formation member which forms the passage of an in jet head was 
used as the machining object by the above-mentioned example The mold for fabricating not 
only this but a passage fonnation member can be used as a machining object, and it can be 
processed based on each above-mentioned passage structure by using the nomnal rotation 
replica for processing the reversal structure of each above-mentioned passage structure as 
processing form, or making the mold as a machining object. When it is processed to a mold, 
the passage fonnation member which has each above passage structure can be produced by 
fabricating using the mold. Moreover, what is necessary is to produce a mold by electrocasting 
etc. and just to produce a passage fonnation member with fabrication, using the mold, when a 
normal rotation replica is processed. 
[0047] 

[Effect of the Irivention] According to this invention, the fomi for which it asks is easily 
processible so that clearly from the above explanation. Since processing width, the processing 
depth, a slope, etc. can be changed continuously and it can be especially processed at the 
same process, reduction in a process number and improvement in accuracy can be aimed at. 
Since mask exchange is not needed at this time, precise position doubling is not needed, but 
they are acquired by reduction and the high process tolerance of a process number being 
stabilized. Moreover, by performing continuation processing, the neighborhood where fomi 
changes becomes smooth and the stable form can be acquired. Furthermore, it becomes 
possible to design processing fonn in three dimensions, and according to this invention, there 
are various effects - design flexibility improves by leaps and bounds. 
[0048] A highly efficient Inkjet head becomes inexpensive producible by processing the 
passage of an Inkjet head using such a laser processing method and laser processing 
equipment. Moreover, since it is possible for the width of a passage, the depth, and inclination 
to make it change continuously, while three-dimensional passage structure is easily realizable, 
the design flexibility of passage structure improves by leaps and bounds. Furthermore, even if 
it is the passage of complicated structure, two or more openings of the mask are only 
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prepared, it can be processed about two or more passages, and the passage of different 
structure using the conversely same mask can be processed within the same process. 
Therefore, it is effective in the ability to manufacture a high-density and efficient Inkjet head 
inexpensive at high speed. 

[Translation done.] 
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